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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1 -1 1 , 1 5 and 1 9 in the 
reply filed on 6/24/2009 is acknowledged. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1,15 and 1 9 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Kamiwoshi (JP 2002-170427 of record). 

In regard to independent claim 1 , Kamiwoshi teach a conductive ball (element 9 
figure 2(a) - see abstract) comprising: a core 3 formed in a generally spherical shape 
and formed of a nonmetallic (plastic) material (paragraph [0011] of translation previously 
provided); and a coating layer coating a surface of the core and having at least a first 
metal layer 1 and a second metal layer 2, wherein, the first metal layer is made of a first 
alloy containing Sn and having non-eutectic composition (see paragraph [0022] of 
translation - no eutectic is disclosed), and the second metal layer 2 is made of a second 
alloy containing at least Ni or Cu (paragraph [0014]). 
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In regard to claims 15 and 19, the conductive ball is used in an electronic 
component (figure 1) which is used in electronic equipment (see paragraph [0001] of 
translation - the electronic mounting field). 

4. Claims 1-5, 15 and 19 are rejected under 35 U.S.C. 102(b) as anticipated by 
Jiang et al. (US Pub 2003/01 19299). 

In regard to independent claim 1 , Jiang et al. teach a conductive ball (figure 2B) 
comprising: a core 42 formed in a generally spherical shape and formed of a 
nonmetallic (polymeric) material (paragraph [0052]); and a coating layer coating a 
surface of the core and having at least a first metal layer (outer layer 44) and a second 
metal layer (adhesion promoting layer 44' or 44" - see paragraph [0049] for adhesion 
promoting layer composition), wherein, the first metal layer is made of a first alloy 
containing tin and having non-eutectic composition (such as 95%Pd and 5% Sn), and 
the second metal layer (adhesion promoting layer) is made of a second alloy such as 
nickel (see paragraphs [0049 and 0052]). 

In regard to claim 2, the first alloy has composition in which a liquidus 
temperature rises when a proportion of Sn in composition decreases (see lead - tin 
phase diagram below). 
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In regard to claim 3, the first alloy has composition closer to eutectic composition 
than to composition whose constituent forms an intermetallic compound (there is no tin- 
lead intermetallic). 

In regard to claims 4 and 5, the first alloy has composition in which a liquidus 
temperature is 260°C or higher (see lead tin-phase diagram). 

In regard to claims 15 and 19, the conductive ball is used in an electronic 
component (figure 1) which is used in a semiconductor assembly (i.e. electronic 
equipment see paragraphs [0003 and 0005]). 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 6-1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Jiang et al. as applied to claim 1 above, and further in view of Pfarr et al. (US Pub 
2005/0008525 an English equivalent of PCT/DE02/04525 which published as 
WO/051572 on 6/23/2003). 

In regard to claims 6-1 1 , Jiang et al. teaches that the preferred material for the 
metal layer 44 is a tin or silver alloy (paragraph [0052]) but does not disclose a specific 
alloy composition. However, Pfarr et al. teach a silver solder alloy for similar BGA 
devices which has tin and a silver content between 5.0 - 5.5 weight percent because 
such a composition avoids the formation of coarse tin dendrites when cooling and 
guarantees a smooth and homogenous surface of the solder (paragraph [0031]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a silver alloy with between 5.0 - 5.5 weight percent silver for the silver 
alloy layer in the conductive ball of Jiang et al. because such an alloy has multiple 
benefits in electronics manufacturing art as taught by Pfarr et al. 

Inquiries 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nicholas P. D'Aniello whose telephone number is 
(571)270-3635. The examiner can normally be reached on Monday through Thursday 
from 8am to 5pm (EST). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/N. P. DJ 

Examiner, Art Unit 1793 



/Jessica L. Ward/ 

Supervisory Patent Examiner, Art Unit 1793 



